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	Recent Design
	f or TF Coils &
	other fusion
	applications ,
	e .g.TDX-Fcoils
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To make Nb3Sn more viable for HEP:

Increase Jc.
Reduce losses (deff).
Reduce flux jumping & improve stability.
Reduce strain sensitivity.
Reduce costs.
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Variables affecting proprties 
1. Alloy composition
2. Alloy quantity
3. Tin quantity
4. Barrier composition, thickness and location
5. Subelement number
6. Subelement design
7. Presence or absence of spacers
8. Heat treatment conditions
9. Copper percentage
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Design J
C

12T (A/mm2) Qh(mJ/cm3) deff3T deff5T

Not Split
High Sn 37 2200 4860
High Sn 61 1954 4986
Low Sn 37 1392 3040 92 127
Low Sn 61 1150 3001 116 110

Low Sn 37 VHT 1488 2891 84 81
Low Sn 61 VHT 1191 2652 89 86

Split
Low Sn 37 1277 1679 54 50
Low Sn 61 1268 1397 43 40

Low Sn 37 VHT 1506 1582 43 41
Low Sn 61 VHT 1419 1377 41 38
Int Sn 37 100 1652 3060 93 88
Int Sn 61 100 1536 2270 63 61
Int Sn 37 200 1772 3553 136 127
Int Sn 61 200 1649 3403 102 97



                     MAGNETIC CHARACTERIZATION OF SUPERCONDUCTOR STRAND

                                          II.  Sample Data (Fill Out for Each Sample)

Measurement Lab NIST [x] Sample Mass (g) 0.24830

Measurement Date 14 October 1998 [  ] Wire Density (g/cm³) 8.890

Sample Description IGC AE13-606 * Volume (cm³) 0.02793

File Name AE13-606 [  ] Fraction Non-Cu 0.633

Temperature (K) 4.22 ± 0.01 [  ] Wire Diameter (cm) 0.0516

Plated Surface / Shape None / Coil * Sample Length (cm) 13.36

Magnetometer/Calibration MPM7XT/PDCAL1.MV [  ] Twist Pitch (cm) 1.30

Calibration Coefficient 1 * Twists in Sample 10.27

TOTAL LOSS Measured Loss (mJ) * Loss (mJ/g) * Loss (mJ/cm³)

Full 3T → -3T → 3T 85.92 346.04 3076.27

Pos. 3T → 0 → 3T 40.64 163.65 1454.89

NON-COPPER LOSS * Loss (mJ) * Loss (mJ/g) * Loss (mJ/cm³)

Full 3T → -3T → 3T 135.74 546.66 4859.83

Pos. 3T → 0 → 3T 64.19 258.54 2298.40

[  ] Jc at 3 T (GA/m²) * Deff at 3 T (µm) [  ] Jc at 5 T (GA/m²) * Deff at 5 T (µm)

? ERR ? ERR

   *=Calculated value.          [x]=Quantity measured in Lab.          [  ]=Value provided by manufacturer.

                                Standard Data Sheet, Ver. 19 May 98, R. B. Goldfarb, NIST
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                     MAGNETIC CHARACTERIZATION OF SUPERCONDUCTOR STRAND

                                          II.  Sample Data (Fill Out for Each Sample)

Measurement Lab NIST [x] Sample Mass (g) 0.25032

Measurement Date 25 June 1998 [  ] Wire Density (g/cm³) 8.940

Sample Description IGC AE13-683 * Volume (cm³) 0.02800

File Name AE13-683 [  ] Fraction Non-Cu 0.614

Temperature (K) 4.22 ± 0.01 [  ] Wire Diameter (cm) 0.0518

Plated Surface / Shape None / Coil * Sample Length (cm) 13.29

Magnetometer/Calibration MPM7XT/PDCAL1.MV [  ] Twist Pitch (cm) 1.10

Calibration Coefficient 1 * Twists in Sample 12.08

TOTAL LOSS Measured Loss (mJ) * Loss (mJ/g) * Loss (mJ/cm³)

Full 3T → -3T → 3T 85.72 342.45 3061.54

Pos. 3T → 0 → 3T 31.21 124.67 1114.52

NON-COPPER LOSS * Loss (mJ) * Loss (mJ/g) * Loss (mJ/cm³)

Full 3T → -3T → 3T 139.61 557.74 4986.23

Pos. 3T → 0 → 3T 50.82 203.04 1815.18

[  ] Jc at 3 T (GA/m²) * Deff at 3 T (µm) [  ] Jc at 5 T (GA/m²) * Deff at 5 T (µm)

? ERR ? ERR

   *=Calculated value.          [x]=Quantity measured in Lab.          [  ]=Value provided by manufacturer.

                                Standard Data Sheet, Ver. 19 May 98, R. B. Goldfarb, NIST
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	  	 Cross Section 
	 	 61 subelement
	 	 single barrier
	 	 restack
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	  	 Cross Section 
	 	 61 subelement
	 	 split core restack
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	 	 37 split core 
        restack


